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英文简称 英文全称 中文全称 
AP ammonium persulfate 过硫酸铵 
BMGY buffered minimal glycerol-complex medium 缓冲复合甘油培养基 
BMMY buffered minimal methanol-complex medium 缓冲复合甲醇培养基 
BSA Bovine serum albumin  牛血清白蛋白 
CM CM Sepherose fast flow 弱阳离子交换柱 
DMEM DuIbecco’s modified eagIe’s medium 
杜尔贝科改良型完全培养
液 
DNA Deoxyribonucleic Acid 脱氧核糖核酸  
DPBS Dulbecco's Phosphate Buffered Saline  杜氏磷酸缓冲液 
DTT  DiThio Threitol 二硫代苏糖醇 
ED50 effective doses 50% 半数有效量 
HCCA Alpha-Cyano-4-Hydroxy Cinamic Acid α-氰基-4-肉桂酸 
HPLC High Performance Liquid Chromatography  高效液相色谱 
IFN interferon 干扰素 
LB Luria-Bertani 牛肉膏蛋白胨培养基 
MALDI-T
OF MS 
Matrix-Assisted Laser Desorption/ Ionization 
Time of Flight Mass Spectrometry 
基质辅助激光解析电离飞
行时间质谱 
MBDK Madin-Darby Bovine Kidney Cells 牛肾细胞 
MCS multi cloning site 多克隆位点  
MEM minima essential medium  低限基本培养基  
MGY minimal glycerol-complex medium 小甘油培养基 
MTT 





OD optical density 光密度 
PBS Phosphate buffered Saline  磷酸盐缓冲液 

















S75 Superdex 75 prep grade 凝胶层析排阻 
SDS Sodium Dodecyl Sulfonate 十二烷基硫酸钠 
SDS-PAG
E 
Sodium Dodecyl Sulfonate-Polyacrylamide 
gel electrophoresis 
SDS-聚丙烯酰胺凝胶 
SP SP Sepherose fast flow 强阳离子交换柱 
TFA trifluoroacetic acid 三氟乙酸 
VSV vesicular stomatitis virus 水疱性口炎病毒 
YNB yeast nitrogen base 无氨基酵母氮源 































本文根据 IFN-ω 的氨基酸序列，设计酵母菌偏好的密码子的 cDNA 并设计
引物，通过 PCR 技术对各段引物进行拼接，得到 IFN-ω的全序列 cDNA。将目
标的 cDNA 构建重组 pAO815SM1-IFN-ω表达载体，通过原生质体法转化毕赤酵
母 GS115，通过筛选得到高表达的菌株。优化得到工程菌的发酵表达条件，并进






















































IFN-ω is a type I interferon, which has similar function but different antigenicity 
to IFN-α.It can inhibit virus replications, similar to those of IFN-α, IFN-γ and tumor 
necrosis factor alpha. Moreover,IFN-ω exhibit  significant bio-activities, such as 
anti-proliferation, antiviral and immunomodulation. Studies have shown that IFN-ω 
has stronger antiviral activity than that of IFN-α. Furthermore, because of different 
antigenicity,IFN-ω shows non cross-reactivities with IFN-α、IFN-β、IFN-γ. Therefore, 
to patients with tolerance of IFN-α、IFN-β、IFN-γ, it would be a prospective potential 
substitute. Recent studies indicated that various expression systems were applied to 
prepare IFN-ω, few researches on preparation of high-level IFN-ω expression were 
reported in China. In the paper, a yeast expression system for high-level expression of 
IFN-ω was achieved. High-activity of IFN-ω was purified and its physicochemical 
property was evaluated. The results would be beneficial to large scale production and 
clinical application of IFN-ω.   
Based on the amino acid sequence of IFN-ω, yeast preference codon cDNA and 
primers were designed and the cDNA of IFN-ω was obtained using PCR technology. 
The target gene gene was choose to construct pAO815SM1-IFN-ω expression vector, 
then the vector was transform to pichia GS115 by protoplast transformation and the 
high expression strain was screened.The engineering strain was cultivated in 5 L 
fermenter at optimized fermentation conditions. The high purity glycosylated IFN-ω 
was purified by ultrafiltration，SP cation exchange with gradient elution，CM cation 
exchange and molecular exclusion chromatography. 
In order to verify and control the quality of IFN-ω, several parameters were 
evaluated. The ultraviolet spectrum haracteristics was measured using ultraviolet 
spectroscopy. The purity was analysed by electrophoresis and HPLC. The molecular 
weight was measured using mass spectrumetry. The peptide mapping of trypsin 
digestion and N-terminal sequence were measured using peptide mapping of trypsin 

















suppression method. The amino acid sequence and disulfide bond of IFN-ω were 
analyzed by combination with HPLC and mass spectrum technique.  
The results showed that the cDNA sequence of synthesis was consistent with the 
theory gene sequence of IFN-ω, the pAO815SM1-IFN-ω expression vector was 
successfully transformed and integrated with yeast chromosome.After screening of 
high copy and high expression strain, the IFN-ω expression quantity of 80 mg/L was 
achieved in  5 L fermenter at optimized conditions. The ultraviolet absorption of 
purified glycosylated IFN-ω was 278 nm, which was characteristic absorption of 
protein. The HPLC-SEC purity of IFN-ω was 99.31% and the electrophoresis purity 
was more than 99%. The results of mass spectrometry indicated that the molecular 
weigh of glycosylated IFN-ω was ranged from 22000 Da to 24000 Da. The peptide 
mapping of trypsin digestion method was established to control the IFN-ω quality and 
the N-terminal sequencing was consistent with the sequence of theory. The antiviral 
activity of the purified glycosylated IFN-ω was 1.5×108 IU/mg.Structure analysis 
showed that the amino acid sequence and the disulfide bond position were consistent 
with that of theory. 
In conclusion，the high expression of IFN-ω in Pichia Pastoris yeast was realized 
by genetic engineering technology. The methods of fermentation and purification 
IFN-ω were established. The physicochemical property of IFN-ω was analysed. The 
results in the paper would be helpful to pilot-scale study. 
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